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The first cyclization/decarboxylation reaction of isatins with acyl chlorides promoted by 4-dimethylamino-
pyridine (DMAP) was described and a series of desired 3-alkenyl-oxindoles were obtained in good yields (up to 
80%) and E/Z selectivities (up to 6.4/1). This protocol provided a new and feasible access to 3-alkenyl-oxindoles. 
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Introduction 
3-Alkenyl-oxindole represents a key skeleton found 
in a number of biologically active natural products and 
pharmaceuticals (Figure 1).[1] For example, (E)- and 
(Z)-3-ethylideneindolin-2-ones I were isolated from the 
fungus Colletotrichum fragariae and have been used as 
self-germination inhibitors.[1a] Soulieotine II was iso-
lated from the rhizomes of Souliea vaginata, which is 
used as an anti-inflammatory analgesic in traditional 
Chinese medicine.[1b] Alkaloid neolaugerine III was 
obtained from Neolaugeria resinosa, which is a small 
evergreen tree distributed throughout the Bahamas and 
West Indies.[1c] The representative drug with 3-alkenyl- 
oxindole is Sunitinib (IV), which is an anticancer drug 
for the treatment of renal cell carcinoma and gastroin-
testinal stromal tumours.[1d] In addition, 3-alkenyl- 
oxindoles are valuable intermediates for the synthesis of 
natural products[2] such as TMC-95[2a] and Maremycins 
A[2b] as well as a series of spirocyclic oxindoles.[3]  
For the significance of those interesting molecules, 
development of new strategies for their synthesis has 
draught great attentions. As a result, numerous protocols 
have been developed. There were mainly two strategies: 
classic Knoevenagel condensation of oxindole deriva-
tives with carbonyl compounds[4] and metal-catalyzed 
cyclizations of acyclic precursors, including carbonyla-
tive annulation of pre-formed arylalkynes,[5] arene- 
alkyne cyclisation of arylpropionamides[6] or N-acryloyl 
anilines[7] and tandem Horner-Wadsworth-Emmons ole-
fination.[8] Among them, Knoevenagel condensation 
between oxindole derivatives and carbonyl compounds  
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Figure 1  Natural products and pharmaceuticals containing 3- 
alkenyl-oxindoles. 
is one of the most reliable and straightforward ways to 
access 3-alkenyl-oxindoles and was extensively studied. 
In spite of those achievements, development of new 
facile and reliable methods from easily available isatins 
to a series of new versatile 3-alkenyl-oxindole is useful 
and desirable. 
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Recently, our group is endeavoring to develop new 
methods for the construction of oxindole motifs, espe-
cially spirooxindoles, and has successfully developed a 
few impressive protocols.[9] As our continuing interests 
in the construction of chiral spirocyclic scaffolds, we 
envisioned that the reaction of isatin with acyl chloride 
may be realized with suitable conditions and could af-
ford spirocyclic oxindole-β-lactones via cyclization. 
Cyclization is an important way to access heterocyclic 
compounds.[10] To identify the validation of our hy-
pothesis, the reaction of 1-methylisatin 1a with propio-
nyl chloride 2a was performed with 4-dimethylamino- 
pyridine (DMAP) and N,N-diisopropylethylamine 
(DIPEA) in dichloromethane (DCM) at 30 ℃ (Table 1, 
Entry 1). To our surprise, the reaction worked well but 
afforded 3-ethylidene-1-methylindolin-2-one 3aa in 
54% yield. A perusal of the literature indicates that the 
reaction of isatin with acyl chloride for the synthesis of 
3-alkenyloxindoles has been less explored.[11] Herein, 
we wish to report the first example of cyclization/de-
carboxylation reaction of isatins with acyl chlorides to 
construct a series of 3-alkenyloxindoles in good results. 
Results and Discussion 
At the outset of our experiment, a series of bases 
were tested for the model reaction of 1a and 2a with 20 
mol% DMAP and the results were listed in Table 1. All 
the cases gave E-isomers as major products.[12] The E/Z 
selectivities were slightly affected by bases (3.3/1－
3.9/1, Table 1, Entries 1－5). Organic bases such as 
DIPEA, triethylamine (TEA) and 1,8-diazabicyclo 
(5.4.0)undec-7-ene (DBU) gave the desired products in 
moderate yields whereas pyridine and imidazole af- 
Table 1  Screenings of bases and temperaturea 
N
O
O
Cl
O
N
O+
DMAP, Base
DCM
1a
2a
3aa (E, major)  
Entry T/℃ Base Time/h E/Zb Yieldc/% 
1 30 DIEPA 9 3.6/1 54 
2 30 TEA 5 3.8/1 69 
3 30 DBU 3 3.7/1 38 
4 30 Pyridine 72 3.3/1 12 
5 30 Imidazole 72 3.9/1 9 
6 30 Cs2CO3 72 － － 
7 30 K2CO3 72 － － 
8d 30 TEA 72 2.5/1 10 
9 40 TEA 3 3.8/1 69 
10 0 TEA 46 4.0/1 49 
11 −30 TEA 52 7.4/1 24 
a All reactions were performed with 1a (0.2 mmol), 2a (0.3 
mmol), DMAP (0.04 mmol) and base (0.4 mmol) in DCM (1 mL).  
b Determined by HPLC. c Isolated total yield. d Without DMAP.  
forded poor yields even after prolonged reaction time 
(Table 1, Entries 4 and 5). When inorganic bases 
Cs2CO3 and K2CO3 were used, no desired products were 
obtained (Table 1, Entries 6 and 7). Among the screened 
bases, TEA gave the best result (69%, Table 1, Entry 2). 
In addition, the effect of DMAP was also investigated. 
Most of 1a was not transformed, and only 10% yield 
was obtained without DMAP after 72 h (Table 1, Entry 
8), which revealed that DMAP was indispensable in this 
transformation. Effect of the reaction temperature was 
also investigated. Increasing the reaction temperature to 
40 ℃, unchangeable yield was obtained (Table 1, En-
tries 2 vs. 9). Lowing reaction temperature was negative 
for this transformation, and the yields decreased (Table 
1, Entries 10 and 11). Therefore, 30 ℃ was chosen as 
the most suitable temperature. 
To further improve the yields, other parameters such 
as solvents, molar ratios of 1a to 2a were also investi-
gated and the results were shown in Table 2. Solvents 
have slight effects on the E/Z ratios, which ranged from 
2.3/1 to 4.4/1, but obvious effects on the yields (Table 2, 
Entries 1, 3－7). It was found that toluene, THF, EtOAc, 
DMC gave poor yields (＜5%－22%, Table 2, Entries 3, 
4, 6 and 7), which may be due to the relatively poor 
solubility of the reactants. By contrast, chloroform and 
acetonitrile afforded relatively better yields. Increasing 
the reaction temperature to 60 ℃ (near the reflux tem-
perature of CHCl3), the reaction time was reduced to 1 h 
and the yield was improved slightly (Table 2, Entry 2). 
A survey of solvents revealed that DCM was the suit-
able solvent, and used for the screening of molar ratios. 
More excessive 2a was negative, and the yield de-
creased to 47% (Table 1, Entry 2 vs. Table 2, Entry 8). 
Table 2  Optimization of the reaction conditionsa 
N
O
O
Cl
O
N
O+
DMAP, TEA
Solvent, 30 oC
1a 2a
3aa (E, major)  
Entry 1a∶2ab Solvent Time/h E/Zc Yieldd/% 
1 1∶1.5 CHCl3 48 4.4/1 38 
2e 1∶1.5 CHCl3 1 3.9/1 41 
3 1∶1.5 Toluene 72 3.6/1 22 
4 1∶1.5 THF 72 2.3/1 5 
5 1∶1.5 CH3CN 3 3.8/1 50 
6 1∶1.5 EtOAc 72 3.3/1 ＜5 
7 1∶1.5 DMCf 72 2.5/1 8 
8 1∶2 DCM 5 4.0/1 47 
9 1∶1 DCM 5 3.6/1 64 
10 1.5∶1 DCM 5 3.7/1 66 
a All reactions were performed with 0.2 mmol scale. b 2a∶TEA
＝1∶1.33. c Determined by HPLC. d Isolated total yield. e At 60 
℃. f DMC＝dimethyl carbonate. 
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Decreasing the amount of 2a, the yields slightly de-
creased (Table 2, Entries 9 and 10). 
Finally, a series of additives such as molecular 
sieves of 3 Å, 4 Å, 5 Å, anhydrous CaCl2, anhydrous 
Na2SO4 and anhydrous MgSO4 were investigated and 
the results were shown in Table 3. When anhydrous 
MgSO4 was added, the yield was improved to 75% yield 
(Table 3, Entry 5). Through those screenings, the fol-
lowing conditions were recommended: 0.2 mmol 1a and 
0.3 mmol 2a with 0.04 mmol DMAP, 0.4 mmol TEA 
and 100 mg anhydrous MgSO4 in 1 mL DCM at 30 ℃. 
Table 3  Screening of additivesa 
N
O
O
Cl
O
N
O+
DMAP, TEA, additives
DCM. 30 oC
1a
2a
3aa (E, major)  
Entry Time/h Additive E/Zb Yieldc/% 
1 6 3 Å MS 3.6/1 61 
2 6 4 Å MS 3.8/1 66 
3 6 5 Å MS 3.8/1 64 
4 5 CaCl2 3.7/1 65 
5 5 MgSO4 3.6/1 75 
6 5 Na2SO4 3.7/1 57 
a All reactions were performed with 1a (0.2 mmol), 2a (0.3 
mmol), DMAP (0.04 mmol) and TEA (0.4 mmol) and 100 mg 
additive in DCM (1 mL). b Determined by HPLC. c Isolated total 
yield.  
Under the optimal conditions, the generality of this 
protocol was studied. A variety of isatins (1b－1m) re-
acted with propionyl chloride 2a, and the results were 
listed in Table 4. The substituents on nitrogen atoms of 
oxindoles have obvious effects on the yields, and mod-
erate to good yields were obtained, and the ratio of E/Z 
ranged from 2.9/1 to 4.0/1 (31%－80%, Table 4, Entries 
1－11). In general, the electronic properties of the sub-
stituents have obvious effects on the yields, and the 
electron donating substituents gave better yields than 
the electron withdrawing ones (Table 4, Entries 1－6 vs. 
7－11). N-Alkyl substituents worked well and afforded 
good yields, and the bulk of the alkyl substituents 
slightly affected the yields (72%－80%, Table 4, En-
tries 1－6). The electron withdrawing substituents gave 
moderate to good yields (31%－73%, Table 4, Entries 7
－11). The substituents on aromatic rings of oxindoles 
were also tested, and moderate yields were obtained 
(62% and 27%, Table 4, Entries 12 and 13). In addition, 
isatin 1n with no substituent on nitrogen atom gave 
N-propionyl product (Table 4, Entry 14). 
Subsequently, the scope of various acyl chlorides 2 
was also tested and the results were shown in Table 5. 
The effect of alkyl chain length of acyl chloride 2 was 
first tested. As the chain length of acyl chloride in-
creased, the reaction time prolonged, and dodecanoyl 
Table 4  The reaction of N-substituents isatins 1 with propionyl 
chloride 2aa 
N
O
O
R
Cl
O
N
O
R
R1 R1
+
DMAP, TEA, MgSO4
DCM, 30 oC
1
2a
3 (E, major)  
Entry 1 R R1 Time/h E/Zb Yieldc/% 
1 1a Me H 5 3.6/1 75 
2 1b i-Pr H 6 3.6/1 72 
3 1c Bu H 6 3.9/1 73 
4 1d i-Bu H 6 4.0/1 80 
5 1e Allyl H 6 2.9/1 75 
6 1f Bn H 6 3.6/1 72 
7 1g CONHPh H 1 3.9/1 31 
8 1h CO2Et H 1 3.4/1 44 
9 1i CO2Bn H 1 3.4/1 50 
10 1j COPh H 1 3.2/1 52 
11 1k Ac H 1 3.7/1 73 
12 1l Ac 5-Me 1 4.0/1 62 
13 1m Ac 6-Br 1 3.7/1 27 
14d 1n H H 6 4.3/1 41 
a All reactions were performed with 1 (0.4 mmol), 2a (0.6 mmol), 
DMAP (0.08 mmol), TEA (0.8 mmol) and anhydrous MgSO4 
(0.2 g) in DCM (2 mL). b Determined by HPLC. c Isolated total 
yield. d With 2a (1.0 mmol), TEA (1.3 mmol). 
Table 5  The substrate scope of acyl chloridesa 
N
O
O
R
Cl
O
R1
N
O
R
R1
+
DMAP, TEA, MgSO4
DCM, 30 oC
1
2
3 (E, major)  
Entry 1 R R1 Time/h E/Zb Yieldc/% 
1 1d i-Bu Et (2b) 24 3.1/1 58 
2 1d i-Bu Pr (2c) 48 2.9/1 57 
3 1d i-Bu C10H21 (2d) 72 6.4/1 80 
4d 1d i-Bu Ph (2e) 48 6.2/1 39 
5 1d i-Bu i-Pr (2f) 72 － trace 
6 1o Ts i-Pr (2f) 48 2.7/1 47 
7 1o Ts t-Bu (2g) 72 － trace 
a All reactions were performed with 1 (0.4 mmol), 2 (0.6 mmol), 
DMAP (0.08 mmol), TEA (0.8 mmol) and anhydrous MgSO4 
(0.2 g) in DCM (2 mL). b Determined by HPLC. c Isolated total 
yield. d At 40 ℃. 
chloride afforded the best yield and the ratio of E/Z 
(80%, E/Z＝6.4/1, Table 5, Entry 3). When phenylace-
tyl chloride reacted with 1d at 30 ℃, trace desired 
product was obtained after 72 h. Increasing the reaction 
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temperature to 40 ℃, 39% yield and 6.2/1 ratio of E/Z 
were obtained (Table 5, Entry 4). The steric hindrances 
of acyl chlorides were negative on this transformation, 
and sterically hindered 3-methylbutanoyl chloride could 
not give the desired product (Table 5, Entry 5). Intro-
duction of electron withdrawing groups on N-atom of 
oxindoles may increase the reactivities. When 1-tosylin-
doline-2,3-dione reacted with sterically hindered 3-meth-
ylbutanoyl chloride, 47% yield was obtained (Table 5, 
Entry 6). However, more sterically hindered 3,3-dimeth-
ylbutanoyl chloride only gave trace product (Table 5, 
Entry 7). In addition, isobutyryl chloride and 2-phenyl-
butanoyl chloride were also tested to react with 1o, but 
no corresponding 3-alkenyloxindoles were obtained. 
Based on the literature[13] and our experiment results, 
a possible reaction mechanism has been proposed 
(Scheme 1). Acyl chloride 2 is transformed to ketene 
M1 with TEA, which is attacked by DMAP immedi-
ately to generate ionic compound M2. Then M2 reacts 
with isatin 1 to form ionic compound M3, which un-
dergoes intramolecular cyclization to afford adduct ox-
indole-β-lactone M4. Subsequently, M4 gives the de-
sired product 3-alkenyl-oxindole 3 via decarboxylation.  
The reaction mechanism was further studied by high 
resolution mass spectroscopy (HRMS) with ESI source 
(see the Supporting Information). This transformation 
was monitored off line in positive ion mode. MS peaks 
of ketene M1 ([M1＋H]＋: m/z＝183.1741), ionic com-
pound M2 ([M2＋H]＋: m/z＝305.2575) were detected 
after the reaction of isatin 1d with acyl chloride 2d 
worked for 2 min with TEA and DMAP. After 3 h, MS 
peaks of ionic compound M3 ([M3＋H]＋ : m/z＝
508.3528), oxindole-β-lactone M4 ([M4＋Na]＋: m/z＝
408.2501) and the desired product 3dd ([3dd＋H]＋: m/z
＝342.2784) could be detected. After 72 h, MS peak of 
M4 disappeared as expected and only MS peak of 
product 3dd could be observed. Those preliminary ob-
servations revealed that this protocol may proceed via 
cyclization/decarboxylation process. 
Conclusions 
In summary, we have developed the first cyclization/ 
decarboxylation reaction of isatins with acyl chlorides 
catalyzed by DMAP. A series of desired 3-alkenyl-ox-
indoles were obtained in good yields (up to 80%) and 
E/Z selectivity (up to 6.4/1). This methodology provides 
an efficient pathway for the synthesis of 3-alkenyl-ox-
indoles.  
Experimental  
General 
1H NMR spectra were recorded on Bruker 300 (300 
MHz) spectrophotometers. Chemical shifts (δ) are re-
ported from the solvent resonance as the internal stan-
dard (CDCl3: δ 7.26). Data are reported as follows: 
chemical shift, multiplicity (s＝singlet, d＝doublet, t＝
triplet, q＝quadruple, dd＝doublet of doublets, m＝
multiplet), coupling constants (Hz) and integration. 13C 
NMR spectra were recorded on Bruker 300 (75 MHz) 
spectrophotometers (CDCl3: δ 77.0). Mass spectra were 
recorded on Bruker micrOTOF-QⅡmass spectrometer. 
HPLC data was acquired using a Shimadzu LC-10A 
with Kromasil℃18 100A column.  
Isatins (1a－1o) were prepared according to the re-
ported procedures[14] or similarly. Unless otherwise 
noted, materials were purchased from commercial sup-
pliers and used without further purification. All reac-
tions have been carried out with distilled and degassed 
solvents under an atmosphere of dry N2 in oven-dried 
glassware. All the solvents were treated according to 
general methods. Column chromatography was per-
formed using 300－400 mesh silica gel. 
General procedure for synthsis of 3-alkenyl-oxin-
doles  
To an oven-dried 20-mL reaction tube containing a 
stir bar was added DMAP (0.08 mmol), isatin 1 (0.4 
mmol), anhydrous MgSO4 (0.2 g), TEA (0.8 mmol) and
Scheme 1  Plausible catalytic mechanism 
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DCM (1 mL) successively. The mixture was stirred for 
5 min, then acyl chloride 2 (0.6 mmol) in DCM (1 mL) 
was added. After stirring at 30 ℃ for indicated time, 
the reaction mixture was diluted with DCM, and filtered 
through a pad of silica gel. The solvent was removed 
under reduced pressure and the residue was purified by 
chromatography on silica gel (typically petroleum ether/ 
ethyl acetate＝10∶1 to 40∶1, V∶V) to give the de-
sired 3-alkenyl-oxindole 3.  
3-Ethylidene-1-methylindolin-2-one[12] (3aa) 
E-3aa  Light yellow solid; 1H NMR (300 MHz, 
CDCl3) δ: 7.55 (d, J＝7.5 Hz, 1H), 7.26 (t, J＝7.7 Hz, 
1H), 7.14－7.01 (m, 2H), 6.80 (d, J＝7.8 Hz, 1H), 3.22 
(s, 3H), 2.26 (d, J＝7.6 Hz, 3H); 13C NMR (75 MHz, 
CDCl3) δ: 167.67, 143.52, 136.32, 128.62, 123.31, 
122.34, 121.92, 121.89, 107.89, 25.87, 15.08. MS calcd 
for C11H11NO [M＋Na]＋: 196.0733, found 196.0733. 
Z-3aa  Light yellow solid; 1H NMR (300 MHz, 
CDCl3) δ: 7.36 (d, J＝7.4 Hz, 1H), 7.24 (t, J＝7.2 Hz, 
1H), 7.02－6.91 (m, 2H), 6.77 (d, J＝7.8 Hz, 1H), 3.22 
(s, 3H), 2.46 (d, J＝7.6 Hz, 3H); 13C NMR (75 MHz, 
CDCl3) δ: 167.49, 141.88, 137.13, 128.36, 127.66, 
122.96, 121.68, 118.69, 107.70, 25.52, 14.25. MS calcd 
for C11H11NO [M＋Na]＋: 196.0733, found 196.0732. 
3-Ethylidene-1-isopropylindolin-2-one (3ba) 
E-3ba  Light yellow oil; 1H NMR (300 MHz, 
CDCl3) δ: 7.56 (d, J＝7.4 Hz, 1H), 7.22 (t, J＝7.8 Hz, 
1H), 7.08 (q, J＝7.6 Hz, 1H), 7.04－6.96 (m, 2H), 4.70
－4.61 (m, 1H), 2.24 (d, J＝7.6 Hz, 3H), 1.47 (d, J＝7.0 
Hz, 6H); 13C NMR (75 MHz, CDCl3) δ: 167.16, 142.09, 
135.87, 128.70, 128.26, 123.52, 122.79, 121.27, 109.49, 
43.40, 19.39, 15.00. MS calcd for C13H15NO [M＋Na]＋: 
224.1046, found 224.1042. 
Z-3ba  Light yellow oil; 1H NMR (300 MHz, 
CDCl3) δ: 7.38 (d, J＝7.1 Hz, 1H), 7.21 (t, J＝7.7 Hz, 
1H), 7.00－6.90 (m, 3H), 4.75－4.66 (m, 1H), 2.46 (d,  
J＝7.6 Hz, 3H), 1.58 (d, J＝7.0 Hz, 6H); 13C NMR (75 
MHz, CDCl3) δ: 167.10, 140.42, 136.79, 128.07, 127.78, 
123.42, 121.13, 118.86, 109.46, 42.98, 19.46, 14.20. MS 
calcd for C13H15NO [M＋ Na] ＋ : 224.1046, found 
224.1042. 
1-Butyl-3-ethylideneindolin-2-one (3ca) 
E-3ca  Light yellow oil; 1H NMR (300 MHz, 
CDCl3) δ: 7.54 (d, J＝7.5 Hz, 1H), 7.23 (t, J＝7.7 Hz, 
1H), 7.07 (q, J＝7.5 Hz, 1H), 7.00 (t, J＝7.6 Hz, 1H), 
6.81 (d, J＝7.8 Hz, 1H), 3.71 (t, J＝7.2 Hz, 2H), 2.24 (d, 
J＝7.6 Hz, 3H), 1.69－1.59 (m, 2H), 1.41－1.24 (m, 
2H), 0.93 (t, J＝7.3 Hz, 3H); 13C NMR (75 MHz, 
CDCl3) δ: 167.45, 142.90, 136.11, 128.59, 128.46, 
123.38, 122.42, 121.58, 108.11, 39.40, 29.56, 20.06, 
15.01, 13.63. MS calcd for C14H17NO [M＋H] ＋ : 
216.1383, found 216.1381. 
Z-3ca  Light yellow oil; 1H NMR (300 MHz, 
CDCl3) δ: 7.37 (d, J＝7.5 Hz, 1H), 7.23 (t, J＝7.8 Hz, 
1H), 7.01－6.91 (m, 2H), 6.80 (d, J＝7.8 Hz, 1H), 3.73 
(t, J＝7.3 Hz, 2H), 2.47 (d, J＝7.6 Hz, 3H), 1.71－1.61 
(m, 2H), 1.43－1.36 (m, 2H), 0.95 (t, J＝7.3 Hz, 3H); 
13C NMR (75 MHz, CDCl3) δ: 167.38, 141.35, 137.05, 
128.27, 127.69, 123.11, 121.44, 118.79, 107.99, 39.23, 
29.72, 20.24, 14.25, 13.74. MS calcd for C14H17NO [M
＋H]＋: 216.1383, found 216.1380. 
3-Ethylidene-1-isobutylindolin-2-one (3da) 
E-3da  Light yellow oil; 1H NMR (300 MHz, 
CDCl3) δ: 7.54 (d, J＝7.5 Hz, 1H), 7.22 (t, J＝7.7 Hz, 
1H), 7.09 (q, J＝7.6 Hz, 1H), 6.99 (t, J＝7.6 Hz, 1H), 
6.80 (d, J＝7.8 Hz, 1H), 3.51 (d, J＝7.5 Hz, 2H), 2.24 
(d, J＝7.6 Hz, 3H), 2.16－2.07 (m, 1H), 0.93 (d, J＝6.7 
Hz, 6H); 13C NMR (75 MHz, CDCl3) δ: 167.72, 143.21, 
136.17, 128.45, 128.39, 123.30, 122.29, 121.55, 108.37, 
47.14, 27.03, 20.08, 14.99. MS calcd for C14H17NO [M
＋Na]＋: 238.1202, found 238.1203. 
Z-3da  Light yellow oil; 1H NMR (300 MHz, 
CDCl3) δ: 7.37 (d, J＝7.5 Hz, 1H), 7.22 (t, J＝7.7 Hz, 
1H), 7.01－6.92 (m, 2H), 6.79 (d, J＝7.8 Hz, 1H), 3.54 
(d, J＝7.5 Hz, 2H), 2.47 (d, J＝7.6 Hz, 3H), 2.19－2.10 
(m, 1H), 0.97 (d, J＝6.7 Hz, 6H); 13C NMR (75 MHz, 
CDCl3) δ: 167.67, 141.73, 137.10, 128.23, 127.60, 
123.02, 121.43, 118.73, 108.28, 47.04, 27.23, 20.28, 
14.27. MS calcd for C14H17NO [M＋Na]＋: 238.1202, 
found 238.1204. 
1-Allyl-3-ethylideneindolin-2-one (3ea) 
E-3ea  Light yellow oil; 1H NMR (300 MHz, 
CDCl3) δ: 7.56 (d, J＝7.5 Hz, 1H), 7.22 (t, J＝7.7 Hz, 
1H), 7.13 (q, J＝7.6 Hz, 1H), 7.02 (t, J＝7.6 Hz, 1H), 
6.81 (d, J＝7.8 Hz, 1H), 5.89－5.77 (m, 1H), 5.21 (d,  
J＝6.7 Hz, 1H), 5.15 (s, 1H), 4.36 (d, J＝5.1 Hz, 2H), 
2.27 (d, J＝7.6 Hz, 3H); 13C NMR (75 MHz, CDCl3) δ: 
167.26, 142.62, 136.56, 131.59, 128.50, 128.43, 123.36, 
122.34, 121.84, 117.11, 108.76, 42.00, 15.09. MS calcd 
for C13H13NO [M＋Na]＋: 222.0889, found 222.0896. 
Z-3ea  Light yellow oil; 1H NMR (300 MHz, 
CDCl3) δ: 7.38 (d, J＝7.5 Hz, 1H), 7.21 (t, J＝7.7 Hz, 
1H), 7.02－6.94 (m, 2H), 6.79 (d, J＝7.8 Hz, 1H), 5.90
－5.79 (m, 1H), 5.23 (d, J＝8.6 Hz, 1H), 5.18 (s, 1H) 
4.37 (d, J＝5.2 Hz, 2H), 2.48 (d, J＝7.6 Hz, 3H); 13C 
NMR (75 MHz, CDCl3) δ: 167.12, 141.06, 137.46, 
131.74, 128.92, 127.51, 123.01, 121.69, 118.78, 117.20, 
108.58, 41.75, 14.31. MS calcd for C13H13NO [M＋  
Na]＋: 222.0889, found 222.0894. 
1-Benzyl-3-ethylideneindolin-2-one[15] (3fa) 
E-3fa  Light yellow oil; 1H NMR (300 MHz, 
CDCl3) δ: 7.58 (d, J＝7.5 Hz, 1H), 7.31－7.22 (m, 5H), 
7.20－7.13 (m, 2H), 7.01 (t, J＝7.6 Hz, 1H), 6.72 (d,   
J＝7.8 Hz, 1H), 4.95 (s, 2H), 2.29 (d, J＝7.6 Hz, 3H); 
13C NMR (75 MHz, CDCl3) δ: 167.60, 142.48, 136.74, 
136.01, 128.54, 128.49, 128.39, 127.32, 127.10, 123.34, 
122.35, 121.89, 108.85, 43.37, 15.09. MS calcd for 
C17H15NO [M＋Na]＋: 272.1046, found 272.1044. 
Z-3fa  Light yellow oil; 1H NMR (300 MHz, CDCl3) 
δ: 7.39 (d, J＝7.4 Hz, 1H), 7.32－7.25 (m, 5H), 7.15 (t, 
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J＝7.7 Hz, 1H), 7.03－6.98 (m, 2H), 6.70 (d, J＝7.8 Hz, 
1H), 4.96 (s, 2H), 2.52 (d, J＝7.6 Hz, 3H); 13C NMR 
(75 MHz, CDCl3) δ: 167.46, 141.00, 137.64, 136.24, 
128.65, 128.32, 127.51, 127.41, 127.26, 123.06, 121.76, 
118.79, 108.71, 43.17, 14.39. MS calcd for C17H15NO 
[M＋Na]＋: 272.1046, found 272.1046. 
3-Ethylidene-2-oxo-N-phenylindoline-1-carboxamide 
(3ga) 
E-3ga  White solid; 1H NMR (300 MHz, CDCl3) δ: 
10.89 (s, 1H), 8.40 (d, J＝8.2 Hz, 1H), 7.64－7.60 (m, 
3H), 7.39－7.33 (m, 3H), 7.28－7.14 (m, 3H), 2.34 (d,  
J＝7.7 Hz, 3H); 13C NMR (75 MHz, CDCl3) δ: 169.25, 
169.07, 149.58, 139.77, 137.32, 129.34, 129.01, 127.85, 
124.37, 124.25, 122.99, 122.14, 120.41, 116.52, 15.53. 
MS calcd for C17H14N2O2 [M＋Na]＋: 301.0947, found 
301.0955. 
Z-3ga  White solid; 1H NMR (300 MHz, CDCl3) δ: 
10.90 (s, 1H), 8.33 (d, J＝8.2 Hz, 1H), 7.63 (d, J＝8.0 
Hz, 2H), 7.44 (d, J＝7.6 Hz, 1H), 7.40－7.31 (m, 3H), 
7.26－7.14 (m, 3H), 2.51 (d, J＝7.7 Hz, 3H); 13C NMR 
(75 MHz, CDCl3) δ: 169.20, 149.80, 140.87, 137.36, 
129.41, 129.20, 129.04, 127.07, 124.26, 123.05, 122.67, 
120.49, 118.41, 116.47, 14.87. MS calcd for 
C17H14N2O2 [M＋Na]＋: 301.0947, found 301.0946. 
Ethyl 3-ethylidene-2-oxoindoline-1-carboxylate (3ha) 
E-3ha  White solid; 1H NMR (300 MHz, CDCl3) δ: 
7.94 (d, J＝8.2 Hz, 1H), 7.69 (d, J＝7.6 Hz, 1H), 7.30 (t, 
J＝7.6 Hz, 1H), 7.20－7.12 (m, 2H), 4.46 (q, J＝7.1 Hz, 
2H), 2.27 (d, J＝7.7 Hz, 3H), 1.44 (t, J＝7.1 Hz, 3H); 
13C NMR (75 MHz, CDCl3) δ: 165.43, 150.96, 138.93, 
138.21, 128.95, 127.31, 124.15, 123.98, 122.68, 115.07, 
63.09, 15.23, 14.17. MS calcd for C13H13NO3 [M＋Na]＋: 
254.0788, found 254.0787. 
Z-3ha  White solid; 1H NMR (300 MHz, CDCl3) δ: 
7.99 (d, J＝8.2 Hz, 1H), 7.40 (d, J＝7.6 Hz, 1H), 7.29 (t, 
J＝7.4 Hz, 1H), 7.13 (t, J＝7.2 Hz, 1H), 7.04 (q, J＝7.7 
Hz, 1H), 4.48 (q, J＝7.1 Hz, 2H), 2.45 (d, J＝7.7 Hz, 
3H), 1.46 (t, J＝7.1 Hz, 3H); 13C NMR (75 MHz, 
CDCl3) δ: 165.17, 151.15, 139.33, 137.52, 128.85, 
126.46, 124.08, 123.26, 118.54, 115.16, 63.13, 14.59, 
14.27. MS calcd for C13H13NO3 [M＋Na]＋: 254.0788, 
found 254.0787. 
Benzyl 3-ethylidene-2-oxoindoline-1-carboxylate (3ia) 
E-3ia  White solid; 1H NMR (300 MHz, CDCl3) δ: 
7.97 (d, J＝8.1 Hz, 1H), 7.62 (d, J＝7.5 Hz, 1H), 7.53 
(d, J＝6.7 Hz, 2H), 7.40－7.31 (m, 4H), 7.21－7.18 (m, 
2H), 5.46 (s, 2H), 2.29 (d, J＝7.7 Hz, 3H); 13C NMR 
(75 MHz, CDCl3) δ: 165.43, 150.91, 138.44, 135.07, 
130.85, 129.05, 128.59, 128.33, 127.98, 127.30, 124.31, 
123.15, 122.78, 115.18, 68.37, 15.31. MS calcd for 
C18H15NO3 [M＋Na]＋: 316.0944, found 316.0938. 
Z-3ia  White solid; 1H NMR (300 MHz, CDCl3) δ: 
7.89 (d, J＝8.2 Hz, 1H), 7.54 (d, J＝7.2 Hz, 2H), 7.43
－7.34 (m, 4H), 7.28 (t, J＝7.8 Hz, 1H), 7.13 (t, J＝7.5 
Hz, 1H), 7.04 (q, J＝7.7 Hz, 1H), 5.47 (s, 2H), 2.46 (d, 
J＝7.7 Hz, 3H); 13C NMR (75 MHz, CDCl3) δ: 164.98, 
151.04, 139.36, 135.14, 130.86, 128.88, 128.63, 128.39, 
128.14, 126.40, 124.16, 123.32, 118.55, 115.14, 68.37, 
14.64. MS calcd for C18H15NO3 [M＋Na]＋: 316.0944, 
found 316.0941. 
1-Benzoyl-3-ethylideneindolin-2-one (3ja) 
E-3ja  White solid; 1H NMR (300 MHz, CDCl3) δ: 
7.94 (d, J＝8.0 Hz, 1H), 7.75 (d, J＝7.1 Hz, 2H), 7.70 
(d, J＝7.6 Hz, 1H), 7.59 (t, J＝7.5 Hz, 1H), 7.47 (t, J＝
7.5 Hz, 2H), 7.39 (t, J＝7.4 Hz, 1H), 7.25 (t, J＝7.6 Hz, 
1H), 7.14 (q, J＝7.1 Hz, 1H), 2.32 (d, J＝7.7 Hz, 3H); 
13C NMR (75 MHz, CDCl3) δ: 169.45, 166.68, 139.71, 
138.69, 134.51, 132.58, 129.26, 129.06, 128.02, 127.46, 
124.51, 123.31, 123.24, 115.04, 15.36. MS calcd for 
C17H13NO2 [M＋Na]＋: 286.0838, found 286.0844. 
Z-3ja  White solid; 1H NMR (300 MHz, CDCl3) δ: 
7.87 (d, J＝8.1 Hz, 1H), 7.75 (d, J＝7.1 Hz, 2H), 7.60 (t, 
J＝7.4 Hz, 1H), 7.49 (t, J＝6.6 Hz, 3H), 7.35 (t, J＝7.5 
Hz, 1H), 7.20 (t, J＝7.6 Hz, 1H), 7.09 (q, J＝7.7 Hz, 
1H), 2.40 (d, J＝7.7 Hz, 3H); 13C NMR (75 MHz, 
CDCl3) δ: 169.60, 166.30, 139.76, 138.28, 134.80, 
132.53, 129.19, 128.89, 128.12, 126.61, 124.42, 123.90, 
118.76, 115.07, 14.67. MS calcd for C17H13NO2 [M＋
Na]＋: 286.0838, found 286.0851. 
1-Acetyl-3-ethylideneindolin-2-one[16] (3ka) 
E-3ka  White solid; 1H NMR (300 MHz, CDCl3) δ: 
8.28 (d, J＝8.1 Hz, 1H), 7.59 (d, J＝7.5 Hz, 1H), 7.28 (t, 
J＝7.0 Hz, 1H), 7.21－7.11 (m, 2H), 2.68 (s, 3H), 2.28 
(d, J＝7.7 Hz, 3H); 13C NMR (75 MHz, CDCl3) δ: 
170.84, 167.57, 139.50, 138.27, 129.07, 127.52, 124.66, 
122.95, 122.89, 116.54, 26.71, 15.30. MS calcd for 
C12H11NO2 [M＋Na]＋: 224.0682, found 244.0677;  
Z-3ka  White solid; 1H NMR (300 MHz, CDCl3) δ: 
8.23 (d, J＝8.1 Hz, 1H), 7.41 (d, J＝7.6 Hz, 1H), 7.29 (t, 
J＝8.3 Hz, 1H), 7.16 (t, J＝7.5 Hz, 1H), 7.05 (q, J＝7.7 
Hz, 1H), 2.71 (s, 3H), 2.45 (d, J＝7.7 Hz, 3H); 13C 
NMR (75 MHz, CDCl3) δ: 170.92, 167.38, 139.32, 
138.08, 128.95, 126.71, 124.60, 123.53, 118.33, 116.55, 
26.76, 14.61. MS calcd for C12H11NO2 [M＋Na]＋ : 
224.0682, found 244.0680. 
1-Acetyl-3-ethylidene-5-methylindolin-2-one (3la) 
E-3la  White solid; 1H NMR (300 MHz, CDCl3) δ: 
8.17 (d, J＝8.4 Hz, 1H), 7.42 (s, 1H), 7.16－7.11 (m, 
2H), 2.69 (s, 3H), 2.38 (s, 3H), 2.30 (d, J＝7.7 Hz, 3H); 
13C NMR (75 MHz, CDCl3) δ: 170.78, 167.85, 137.98, 
137.35, 134.26, 129.63, 127.68, 123.55, 123.00, 116.33, 
26.72, 21.26, 15.38. MS calcd for C13H13NO2 [M＋Na]＋: 
238.0838, found 238.0846. 
Z-3la  White solid; 1H NMR (300 MHz, CDCl3) δ: 
8.10 (d, J＝8.3 Hz, 1H), 7.22 (s, 1H), 7.10 (d, J＝8.4 Hz, 
1H), 7.02 (q, J＝7.7 Hz, 1H), 2.70 (s, 3H), 2.45 (d, J＝
7.7 Hz, 3H), 2.35 (s, 3H); 13C NMR (75 MHz, CDCl3) δ: 
170.79, 167.61, 138.89, 138.04, 134.23, 129.67, 129.58, 
123.59, 118.83, 116.34, 26.72, 21.16, 14.60. MS calcd 
for C13H13NO2 [M＋Na]＋: 238.0838, found 238.0846. 
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1-Acetyl-6-bromo-3-ethylideneindolin-2-one (3ma) 
E-3ma  White solid; 1H NMR (300 MHz, CDCl3) δ: 
8.54 (s, 1H), 7.51－7.48 (d, J＝8.2 Hz, 1H), 7.38－7.35 
(d, J＝8.2 Hz, 1H), 7.28－7.20 (q, J＝7.7 Hz, 1H), 2.71 
(s, 3H), 2.31－2.28 (d, J＝7.7 Hz, 3H); 13C NMR (75 
MHz, CDCl3) δ: 107.82, 167.21, 140.41, 139.34, 127.83, 
127.72, 123.92, 123.06, 119.97, 119.54, 26.75, 15.54. 
MS calcd for C12H10BrNO2 [M＋Na]＋: 301.9787, found 
301.9812. 
3-Ethylidene-1-propionylindolin-2-one (3na) 
E-3na  White solid; 1H NMR (300 MHz, CDCl3) δ: 
8.33 (d, J＝8.2 Hz, 1H), 7.63 (d, J＝7.6 Hz, 1H), 7.33 (t, 
J＝7.9 Hz, 1H), 7.23－7.13 (m, 2H), 3.13 (q, J＝7.3 Hz, 
2H), 2.30 (d, J＝7.6 Hz, 3H), 1.24 (t, J＝7.3 Hz, 3H); 
13C NMR (75 MHz, CDCl3) δ: 174.98, 167.61, 139.79, 
138.19, 129.13, 127.72, 124.60, 123.08, 122.96, 116.61, 
31.96, 15.33, 8.40. MS calcd for C13H13NO2 [M＋Na]＋: 
238.0838, found 238.0836. 
Z-3na  White solid; 1H NMR (300 MHz, CDCl3) δ: 
8.25 (d, J＝8.2 Hz, 1H), 7.42 (d, J＝7.6 Hz, 1H), 7.30 (t, 
J＝8.4 Hz, 1H), 7.16 (t, J＝7.6 Hz, 1H), 7.06 (q, J＝7.7 
Hz, 1H), 3.14 (q, J＝7.28 Hz, 2H), 2.46 (d, J＝7.7 Hz, 
3H), 1.26 (t, J＝7.3 Hz, 3H); 13C NMR (75 MHz, 
CDCl3) δ: 175.01, 167.40, 139.10, 138.39, 128.98, 
126.92, 124.50, 123.67, 118.34, 116.60, 31.97, 14.60, 
8.48. MS calcd for C13H13NO2 [M＋Na]＋: 238.0838, 
found 238.0841. 
1-Isobutyl-3-propylideneindolin-2-one (3db) 
E-3db  Light yellow oil; 1H NMR (300 MHz, 
CDCl3) δ: 7.51 (d, J＝7.5 Hz, 1H), 7.22 (t, J＝7.7 Hz, 
1H), 7.03－6.97 (m, 2H), 6.81 (d, J＝7.8 Hz, 1H), 3.53 
(d, J＝7.5 Hz, 2H), 2.73－2.63 (m, 2H), 2.17－2.08 (m, 
1H), 1.23 (t, J＝7.5 Hz, 3H), 0.94 (d, J＝6.7 Hz, 6H); 
13C NMR (75 MHz, CDCl3) δ: 167.97, 143.26, 143.25, 
128.44, 126.91, 123.31, 122.14, 121.59, 108.41, 47.18, 
27.05, 22.58, 20.20, 12.93. MS calcd for C15H19NO [M
＋Na]＋: 252.1359, found 252.1363. 
Z-3db  Light yellow oil; 1H NMR (300 MHz, 
CDCl3) δ: 7.49 (d, J＝7.4 Hz, 1H), 7.22 (t, J＝7.7 Hz, 
1H), 6.99 (t, J＝7.5 Hz, 1H), 6.85 (t, J＝7.8 Hz, 1H), 
6.79 (d, J＝7.8 Hz, 1H), 3.53 (d, J＝7.5 Hz, 2H),   
3.08－2.98 (m, 2H), 2.19－2.10 (m, 1H), 1.17 (t, J＝7.5 
Hz, 3H), 0.96 (d, J＝6.7 Hz, 6H); 13C NMR (75 MHz, 
CDCl3) δ: 167.48, 143.93, 141.84, 128.25, 126.26, 
123.01, 121.42, 118.80, 108.28, 47.07, 27.24, 21.20, 
20.30, 13.50. MS calcd for C15H19NO [M＋Na]＋ : 
252.1359, found 252.1363. 
3-Butylidene-1-isobutylindolin-2-one (3dc) 
E-3dc  Light yellow oil; 1H NMR (300 MHz, 
CDCl3) δ: 7.54 (d, J＝7.5 Hz, 1H), 7.23 (t, J＝7.8 Hz, 
1H), 7.06－6.98 (m, 2H), 6.81 (d, J＝7.8 Hz, 1H), 3.54 
(d, J＝7.8 Hz, 2H), 2.64 (q, J＝7.5 Hz, 2H), 2.17－2.08 
(m, 1H), 1.73－1.61 (m, 2H), 1.04 (t, J＝7.4 Hz, 3H), 
0.95 (d, J＝6.7 Hz, 6H); 13C NMR (75 MHz, CDCl3) δ: 
167.95, 143.27, 141.91, 128.45, 127.46, 123.33, 122.26, 
121.59, 108.43, 47.22, 31.20, 27.08, 21.88, 20.14, 13.93. 
MS calcd for C16H21NO [M＋H]＋: 244.1696, found 
244.1701. 
Z-3dc  Light yellow oil; 1H NMR (300 MHz, 
CDCl3) δ: 7.39 (d, J＝7.4 Hz, 1H), 7.22 (t, J＝7.7 Hz, 
1H), 6.99 (t, J＝7.5 Hz, 1H), 6.87 (t, J＝7.8 Hz, 1H), 
6.79 (d, J＝7.8 Hz, 1H), 3.53 (d, J＝7.5 Hz, 2H), 3.00 
(q, J＝7.6 Hz, 2H), 2.16－2.10 (m, 1H), 1.67－1.56 (m, 
2H), 1.02 (t, J＝7.4 Hz, 3H), 0.96 (d, J＝6.7 Hz, 6H); 
13C NMR (75 MHz, CDCl3) δ: 167.54, 142.50, 141.82, 
128.25, 126.85, 123.03, 121.41, 118.80, 108.29, 47.09, 
27.25, 22.46, 20.31, 13.91. MS calcd for C16H21NO [M
＋H]＋: 244.1696, found 244.1701. 
1-Isobutyl-3-undecylideneindolin-2-one (3dd) 
E-3dd  Light yellow oil; 1H NMR (300 MHz, 
CDCl3) δ: 7.53 (d, J＝7.5 Hz, 1H), 7.23 (t, J＝7.8 Hz, 
1H), 7.07－6.98 (m, 2H), 6.81 (d, J＝7.8 Hz, 1H), 3.54 
(d, J＝7.5 Hz, 2H), 2.66 (q, J＝7.5 Hz, 2H), 2.15－2.11 
(m, 1H), 1.65－1.58 (m, 2H), 1.44－1.26 (m, 14H), 
0.95 (d, J＝6.7 Hz, 6H), 0.87 (t, J＝6.4 Hz, 3H); 13C 
NMR (75 MHz, CDCl3) δ: 167.96, 143,27, 142.22, 
128.41, 127.30, 123.31, 122.28, 121.58, 108.42, 47.22, 
31.79, 29.49, 29.45, 29.41, 29.35, 29.26, 29.22, 28.54, 
27.09, 22.59, 20.15, 14.03. MS calcd for C23H35NO [M
＋Na]＋: 364.2611, found 364.2611. 
Z-3dd  Light yellow oil; 1H NMR (300 MHz, 
CDCl3) δ: 7.38 (d, J＝7.4 Hz, 1H), 7.21 (t, J＝7.7 Hz, 
1H), 6.98 (t, J＝7.5 Hz, 1H), 6.86 (t, J＝7.8 Hz, 1H), 
6.79 (d, J＝7.8 Hz, 1H), 3.53 (d, J＝7.4 Hz, 2H), 3.01 
(q, J＝7.6 Hz, 2H), 2.14－2.11 (m, 1H), 1.60－1.51 (m, 
2H), 1.42－1.25 (m, 14H), 0.96 (d, J＝6.7 Hz, 6H), 0.87 
(t, J＝6.3 Hz, 3H); 13C NMR (75 MHz, CDCl3) δ: 
167.51, 142.81, 141.80, 128.20, 126.66, 123.05, 121.39, 
118.78, 108.26, 47.08, 31.88, 29.58, 29.45, 29.40, 29.31, 
29.24, 29.18, 27.77, 27.25, 22.65, 20.28, 14.09. MS 
calcd for C23H35NO [M＋ Na] ＋ : 364.2611, found 
364.2611. 
3-Benzylidene-1-isobutylindolin-2-one (3de) 
E-3de  Yellow oil; 1H NMR (300 MHz, CDCl3) δ: 
7.86 (s, 1H), 7.66－7.62 (m, 3H), 7.49－7.42 (m, 3H), 
7.24 (t, J＝7.7 Hz, 1H), 6.89－6.83 (m, 2H), 3.60 (d,   
J＝7.5 Hz, 2H), 2.20－2.13 (m, 1H), 1.00 (d, J＝6.7 Hz, 
6H); 13C NMR (75 MHz, CDCl3) δ: 168.62, 143.98, 
137.15, 134.97, 129.59, 129.41, 129.21, 128.56, 127.09, 
122.72, 121.47, 121.13, 108.69, 47.46, 27.16, 20.25. MS 
calcd for C19H19NO [M＋ Na] ＋ : 300.1359, found 
300.1361. 
Z-3de  Yellow oil; 1H NMR (300 MHz, CDCl3) δ: 
8.30 (d, J＝8.1 Hz, 1H), 7.55－7.53 (m, 2H), 7.48－
7.41 (m, 3H), 7.32－7.24 (m, 2H), 7.05 (t, J＝7.5 Hz, 
1H), 6.83 (d, J＝7.8 Hz, 1H), 3.59 (d, J＝7.5 Hz, 2H), 
2.23－2.14 (m, 1H), 0.98 (d, J＝6.7 Hz, 6H); 13C NMR 
(75 MHz, CDCl3) δ: 165.42, 141.68, 137.13, 133.82, 
131.96, 130.50, 128.98, 128.17, 125.54, 123.76, 121.52, 
119.61, 108.76, 46.54, 26.77, 20.02. MS calcd for 
C19H19NO [M＋Na]＋: 300.1359, found 300.1361. 
A New Cyclization/Decarboxylation Reaction of Isatins with Acyl Chlorides  
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3-(2-Methylpropylidene)-1-tosylindolin-2-one (3of) 
E-3of  White solid; 1H NMR (300 MHz, CDCl3) δ: 
8.03－7.98 (m, 3H), 7.57 (d, J＝7.7 Hz, 1H), 7.38－
7.29 (m, 3H), 7.18 (t, J＝7.6 Hz, 1H), 6.86 (d, J＝10.0 
Hz, 1H), 3.23－3.15 (m, 1H), 2.40 (s, 3H), 1.16 (d, J＝
6.6 Hz, 6H); 13C NMR (75 MHz, CDCl3) δ: 166.12, 
151.14, 145.43, 138.63, 135.44, 129.66, 129.36, 127.85, 
124.43, 123.66, 123.57, 122.18, 113.68, 28.44, 21.65, 
21.46. MS calcd for C19H19NO3S [M＋Na]＋: 364.0978, 
found 364.0975.  
Z-3of  White solid; 1H NMR (300 MHz, CDCl3) δ: 
8.00 (d, J＝8.3 Hz, 2H), 7.93 (d, J＝8.2 Hz, 1H), 7.49 
(d, J＝7.6 Hz, 1H), 7.33－7.29 (m, 3H), 7.14 (t, J＝7.5 
Hz, 1H), 6.69 (d, J＝10.0 Hz, 1H), 3.96－3.89 (m, 1H), 
2.41 (s, 3H), 1.08 (d, J＝6.6 Hz, 6H); 13C NMR (75 
MHz, CDCl3) δ: 164.87, 151.91, 145.34, 137.35, 135.57, 
129.69, 129.21, 127.84, 124.18, 123.26, 122.99, 119.17, 
113.51, 26.67, 22.06, 21.68. MS calcd for C19H19NO3S 
[M＋Na]＋: 364.0978, found 364.0975. 
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